Role of Akt and ERK signaling in the neurogenesis following brain ischemia.
Generation of the neural precursors persists throughout life in the forebrain subventricular zone (SVZ) and the hippocampal subgranular zone (SGZ) in rodent and human brains. In addition, newborn granule cells in the hippocampal DG are important for learning and memory formation. Brain injuries such as seizure and trauma could trigger the endogenous programs for neurogenesis in the adult brain. Although brain ischemia also stimulates the proliferation of neural progenitor cells in SVZ and SGZ, the most neural progenitor cells are dead within a few days after generation. In addition, there is no therapeutic agent to promote the neurogenesis following brain injury in the adult brain. We found that intraperitoneal administration of vanadium compounds, a stimulator of phosphatidylinositol 3-kinase (PI3K)/Akt and extracellular signal-regulated kinase (ERK) pathways markedly enhances the brain ischemia-induced neurogenesis and promotes the migration of newborn cells. Thus, vanadium compounds are potential therapeutic agents to enhance the ischemia-induced neurogenesis through PI3K/Akt and ERK activation.